Effects of external constraint on the fetal left ventricular function curve.
To determine if external ventricular constraint significantly limits fetal left ventricular (LV) stroke volume and can thus account for the plateau of the fetal ventricular function curve, we studied nine fetal lambs (142 to 144 days' gestation) after partial delivery by cesarean section (halothane anesthetic). LV stroke volume (electromagnetic flow probe), LV end-diastolic pressure, and external ventricular constraint (intrapericardial pressure [liquid-filled balloon]) were measured over a range of end-diastolic pressures under two conditions: with a closed chest and closed pericardium and with an open chest and open pericardium. Stroke volume recorded during open chest and open pericardium exceeded those recorded during closed chest and closed pericardium at any given end-diastolic pressure (p less than 0.01). Decreases in external ventricular constraint significantly increased LV transmural pressure (preload) and substantially increased fetal LV stroke volume. Thus the plateau of the fetal ventricular function curve was largely a result of external ventricular constraint limiting LV preload, not necessarily a result of myocyte immaturity.